In vitro metabolism of nobiletin, a polymethoxy-flavonoid, by human liver microsomes and cytochrome P450.
Cytochrome P450 enzymes (CYPs) in the liver metabolize drugs prior to excretion, with different enzymes acting at different molecular motifs. At present, the human CYPs responsible for the metabolism of the flavonoid, nobiletin (NBL), are unidentified. We investigated which enzymes were involved using human liver microsomes and 12 cDNA-expressed human CYPs. Human liver microsomes metabolized NBL to three mono-demethylated metabolites (4'-OH-, 7-OH- and 6-OH-NBL) with a relative ratio of 1:4.1:0.5, respectively, by aerobic incubation with nicotinamide adenine dinucleotide phosphate (NADPH). Of 12 human CYPs, CYP1A1, CYP1A2 and CYP1B1 showed high activity for the formation of 4'-OH-NBL. CYP3A4 catalyzed the formation of 7-OH-NBL with the highest activity and of 6-OH-NBL with lower activity. CYP3A5 also catalyzed the formation of both metabolites but considerably more slowly than CYP3A4. In contrast, seven CYPs (CYP2A6, CYP2B6, CYP2C8, CYP2C9, CYP2C19, CYP2D6 and CYP2E1) were inactive for NBL. Both ketoconazole and troleandomycin (CYP3A inhibitors) almost completely inhibited the formation of 7-OH- and 6-OH-NBL. Similarly, α-naphthoflavone (CYP1A1 inhibitor) and furafylline (CYP1A2 inhibitor) significantly decreased the formation of 4'-OH-NBL. These results suggest that CYP1A2 and CYP3A4 are the key enzymes in human liver mediating the oxidative demethylation of NBL in the B-ring and A-ring, respectively.